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Abstract
Information technology (IT) business value study has maintained its prosperity for years
suggesting that this topic is both theoretically intriguing and pragmatically important in the IT
community. Recently information systems (IS) researchers have shifted their attention to the
various macro- and micro-level contingencies that can affect the value of IT. In the present study
the authors particularly examine an important firm-level contingency imposed by the firm’s
managerial human capital, manifested by a set of managerial characteristics such as tenure, the
level of education, and IT knowledge of the top manager. Employing a dataset of 771 Chinese
non-state-owned firms, this paper investigates the interactions between these characteristics and
IT capital with regard to their impact on firm performance. The regression results show that not
only are the main effects of IT capital and managerial human capital significant, but also their
interactions affect firm performance positively in certain industry contexts. In particular, the
moderating effects of managerial human capital on IT business value are significant in a subsample of service firms. This is not surprising given that service firms tend to be more
information intensive. To the authors’ knowledge, it is the first paper that simultaneously
examines IT capital together with managerial human capital. The findings of this paper enrich
the IT business value literature and provide some useful insights to the firm managers regarding
IT management.
Keywords: Information Technology Capital, IT Business Value, Managerial Human Capital,
Contingency
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1

INTRODUCTION

Studies on business value of information technology (IT) have been an enduring topic in the
literature of information systems (IS) for decades. IS researchers vary in the level of analysis,
theory lens used, key variables examined, and econometric models adopted when they take on
this topic. What varies as well is the empirical findings from these studies. While early economylevel work has documented equivocal results about IT business value, more recent studies at the
firm level have found more positive evidence about the productivity gains from IT investment or
IT capital (Brynjolfsson and Hitt 1996). Although the main effect of IT on firm performance is
interesting, IS scholars have moved on and advocated shifting more attention to contingent and
complementary factors within or outside the firm boundary which may have moderating effects
on such a relationship (Wade and Hulland 2004). This is not a trivial call given that in the
contemporary business environment, technology is more likely to be used as “strategic necessity”
rather than “strategic differentiator” (Carr 2003). In particular, the aim of this paper is to
investigate the moderating effect of managerial human capital on the business value of IT.
Managerial human capital refers to the ability of and knowledge embedded in the firm’s
managers, especially those in the “dominant coalition” (Cyert and March 1963). Managers
represent a unique organizational resource (Daily, Certo, and Dalton 2000, Hitt, Bierman,
Shimizu, and Kochier 2001). They can shape the strategic choice made by the firm (Hambrick
and Mason 1984), affect firm performance (Finkelstein and Hambrick 1996), and interact with
other strategy variables to influence performance (Hitt et al. 2001). More specifically, upper
echelon perspective posits that managerial background characteristics of top managers, such as
education, experiences, and age, can predict the firm’s strategic outcomes (Hambrick and Mason
1984).
In the IS literature, researchers explicitly treat a firm’s human capital as a critical complementary
resource to IS resources. Powell and Dent-Micallef (1997) studied complementary human
resources regarding its contribution to performance. They concluded that technology resources
alone are unable to confer competitive advantage to the firm; rather it is the combinative use of
technology resources with other firm resources such as human resources and business resources
that creates the above-average value. Their focus on human capital, however, is more of
organizational culture oriented. They had only one variable at the management level, namely
CEO commitment. Other studies look at the complementary relationship between IT capital and
human capital but measure the latter by skills or education of the firm’s production workers (cf.
Bresnahan, Brynjolfsson, and Hitt 2002). If managers are more able to shape the firm’s strategy
formulation and execution, as proclaimed by upper echelon theorists, we will expect that human
capital represented by managers will have an even more complementary role to IT capital.
To the best of our knowledge, it is the first paper that explicitly examines the moderating effect of
managerial characteristics on the relationship between IT capital and firm performance. In so
doing, we hope to fill the void in the existent IT business value study and contribute to the
literature both theoretically and empirically. The findings of this paper in general support the
view that certain managerial traits affect the extent to which the firm extracts value from IT
capital. However, such an effect may rely on the specific context where the firm is positioned.
One important contextual differentiator as found in this study is the industry segment.
To carry on this study, the remaining part will be organized in the following way. First the
theoretical arguments are presented for the moderating effects of three different managerial
characteristics. The hypothesis is proposed for each characteristic respectively. Then the
methodology section reports the data, variables, and econometric model used. The results section
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follows with a discussion of the research and practical implications. Limitations and suggestions
for future studies are provided in the last section.

2

THEORETICAL FOUNDATIONS

The need for top management involvement and participation in the exploitation of IT has been a
recurring theme in the IS literature. Relevant studies have researched the role of chief information
officers (CIOs) (Grover, Jeong, Kettinger, and Lee 1993, Stephens, Ledbetter, Mitra, and Ford
1992), the successful two-way relationship between the chief execution officer (CEO) and CIO
(Feeny, Edwards, and Simpson 1992, Johnson and Lederer 2005), and the relationship between
top management and IT use/assimilation (Armstrong and Sambamurthy 1999, Jarvenpaa and Ives
1991, Liang, Saraf, Hu, and Xue forthcoming). Of these research themes the one most relevant to
this paper is the top management-IT assimilation linkage. IT assimilation refers to the effective
application of IT in supporting, shaping, and enabling firms’ business strategies and value-chain
activities (Armstrong and Sambamurthy 1999). While most firms invest heavily in IT, not all of
them are able to use IT effectively in their business activities (Brynjolfsson and Hitt 1996). Hence
the successful application of IT represents one crucial contingency for IT to yield significant
business value. With respect to managerial human capital, it has been shown that business
knowledge and strategic IT knowledge owned by the senior mangers can significantly enhance IT
assimilation (Armstrong and Sambamurthy 1999). Therefore we propose that managerial human
capital, measured by managerial characteristics such as tenure, education, and IT knowledge, can
positively moderate the relationship between IT capital and firm performance.
Unlike previous studies employing the top management team (TMT) as the unit for analysis, this
paper focuses on the most powerful senior executive in the team. While the title of this senior
executive may vary according to different business situations, in most cases CEO or general
manager represents such a position in the team. Studies focusing on the individual manager
complement those at the team level. CEOs or general managers are in general regarded as the
most powerful organizational member in the modern corporation and can exert the greatest
influence on the firm’s strategy (Daily and Johnson 1997). Most importantly, CEOs or general
managers share unique qualities, making them different from other TMT members (Norburn
1989). Hence the examination of CEOs or general managers and their influence in the
organization is warranted (Daily and Johnson 1997).
Managerial human capital in this paper is measured by characteristics such as tenure, education,
and IT knowledge of the firm’s CEO or general manager. CEO tenure, one of the most studied
upper echelon characteristics, is argued in this study as an important determinant of IT business
value. Theoretically the influence of tenure on the relationship between IT capital and firm
performance is not definite since both positive and negative effects can be expected. On the one
hand, organizational tenure of CEOs or general managers may reflect a time-based process of
understanding the internal and external environment confronted by the firm. Hence longer tenure
may actually yield more knowledge regarding the specific industry and firm context. Such
knowledge is beneficial for realizing the business value of IT because industry and firm-specific
knowledge (business knowledge when combined) can lead to better IT assimilation, that is, more
effective use of technology in business strategies and value-chain activities (Armstrong and
Sambamurthy 1999). On the other hand, as their tenure increases, top executives tend to become
more strongly committed to implementing their own paradigm for how the organization should be
run (Hambrick and Fukutomi 1991). This paradigm will be reflected in their cognition of how to
deploy technological assets. Longer-tenured CEOs are less likely to be receptive to technology
innovations (Barker and Mueller 2002). As a result, they may be unwilling or at least indifferent
to support IT initiatives, which will undermine IT assimilation in the firm. In this study we cannot
provide a definite direction of the moderating effect of tenure, thus we present two competing
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hypotheses below accounting for the two possibilities concerning the tenure’s impact on the
relationship between IT capital and performance.
HYPOTHESIS 1a: The positive relationship between IT capital and firm performance will be
stronger when the firm has a longer-tenured CEO or general manager.
HYPOTHESIS 1b: The positive relationship between IT capital and firm performance will be
weaker when the firm has a longer-tenured CEO or general manager.
The second managerial characteristic examined is the education level received by the firm’s CEO
or general manager. Researchers in the strategic management field generally accept that the level
of education is positively related to receptivity to innovation (Hambrick and Mason 1984). This is
because more educated executives have greater cognitive complexity (Hitt and Tyler 1991),
which in turn will provide greater ability to absorb new ideas and therefore increases the tendency
to accept innovations (Barker and Mueller 2002). Therefore a CEO or general manager with a
higher level of education will be more likely to participate in IT projects, support and champion
IT initiatives. Resultantly an effective use of IT in the firm can be expected. What’s more, the
level of education may also serve as a proxy for cognitive skills such as absorptive capacity
(Hatch and dyer 2004). IT assimilation is a learning process at the management level due to the
substantial learning-by-doing involved in the use of information systems (Bharadwaj, Bharadwaj,
Konsynski 1999, Brynjolfsson and Hitt 1996). Education levels have been found positively
related to learning-by-doing performance of individuals (Hatch and dyer 2004). As a result, well
educated CEOs or general managers may learn quickly in the process of IT assimilation and
accelerate the value creation from IT capital. To summarize the arguments, we propose a positive
moderating effect of education levels on the relationship between IT capital and firm
performance.
HYPOTHESIS 2: The positive relationship between IT capital and firm performance will be
stronger when the firm’s CEO or general manager has a higher level of education.
IT knowledge of senior managers has been shown as an important determinant of the IT
assimilation process (Armstrong and Sambamurthy 1999). The amount of IT knowledge the CEO
or general manager has may influence his/her cognition towards the role of IT in their firm. ITignorant CEOs or general managers tend to treat IT spending more as an operational cost that
should be avoided by all means. In this case they are less likely to involve themselves in the
process of planning, executing, and sustaining IT initiatives. Without the involvement and
participation of CEOs or general managers, the use of IT in the firm is less likely to be effective
and successful. On the other side, IT-knowledgeable CEOs or general managers may deem IT
capital as an indispensable firm input and proactively seek for new IT innovations and advocate
the use of new technologies in facilitating business strategies and value-chain activities. Even
though some of them may still consider IT spending as a cost, they admit that it is the cost that
they must bear, thus making technology spending as a strategic necessity. In both cases, these top
managers will be more likely to support IT initiatives and most importantly, closely monitor the
application of IT in the firm to ensure that technology is being used correctly and cost-effectively.
To conclude we anticipate that the level of IT knowledge owned by the CEO or general manager
will have a positive moderating effect on the relationship between IT capital and firm
performance.
IT knowledge of the CEO or general manager can be attributed to a number of factors, such as
education and training, past experiences, business context, or even age. In this paper we examine
IT knowledge of CEOs or general managers using a particular lens, the IT application level of
their home country. In the global business environment nowadays, the top manager of a domestic
company may probably come from a foreign country. This is much the case for the firms in our
research sample, which are Chinese firms with extensive cooperation with foreign partners. The
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IT application level of their home country, in this case, is much likely to be correlated with IT
knowledge of the top managers. The country difference in formal education and professional
training may cultivate diversity in background knowledge about IT. Managers’ prior business
experiences in their IT-sophisticated home country will be brought over and form their IT
knowledge in the current firm. To sum up, when the IT application level of their home country is
high, through education, training, and past experiences in such a context, IT knowledge of CEOs
or general managers is expected to be high correspondingly. To apply this to the arguments
above, we expect the IT application level of home country to have a positive moderating effect on
the relationship between IT capital and firm performance.
HYPOTHESIS 3: The positive relationship between IT capital and firm performance will be
stronger when the IT application level of the home country of the firm’s CEO or general manager
is higher.

3
3.1

METHODOLOGY
Data

The dataset used in the study is based on a firm-level survey conducted by World Bank in 2001.
The survey covers 1,500 Chinese firms evenly distributed across five big cities: Beijing,
Chengdu, Guangzhou, Shanghai and Tianjing. The sample firms are drawn within ten sectors, of
which five are manufacturing sectors including apparel and leather goods, consumer goods,
electronic components, electronic equipment and vehicles and vehicle parts and the other five are
service sectors including accounting and related services, advertising and marketing, business
logistics, communication services and information technology services. The survey is based on a
two-part questionnaire. The first part is to be completed by accountants to acquire the firm's
basic profile such as the ownership, revenues, costs and labor force. The second part is designed
for face-to-face interview with senior managers to obtain the firm's information on competition,
innovation and external relationships with clients, supplies, government and research institutions.
Most accounting data cover 3-year period of 1998-2000, while most interview data are only for
the year of 2000. Data of IT capital, non-IT capital and labor, production output, and control
variables are obtained from the first part of the survey whereas data of managerial human capital
(tenure, education levels, and nationality) are from the second part. All 1,500 firms were
interviewed to obtain the information about the general manager, though the respondents of the
second part were not necessarily the general managers. We exclude state-owned firms and firms
that have missing values on the variables. The final sample consists of 771 firms in year 2000.
3.2

Econometric Model

As prior IT business value studies (Brynjolfsson and Hitt 1996, Hitt and Brynjolfsson 1996), we
use the Cobb-Douglas production function as the model for testing our hypotheses. This method
treats both IT capital and managerial human capital as crucial production inputs of the firm, in
addition to the two basic production factors, capital and labor. The production function is then
adapted to include IT capital, managerial human capital, and their interactions in the right hand
side of the equation. The adapted model specification is presented as follows:

log Qi = α 0 + α1 log Ci + α 2 log Li + β1 log ITi + β 2 H i + β 3 log ITi × H i + ε i
+ log R & Di + industry dummies + citi dummies
By the equation above, we assume that the output of any firm (Q) in our sample is a production
function of non-IT capital (C), labor (L), IT capital (IT), managerial human capital (H), and the
interactions between IT capital and managerial human capital. In the equation i indexes the firm
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and control variables include research and development (R&D) spending, industry and city
dummies. Particularly we use nine industry dummies to indicate 10 industry sectors and four city
dummies indicating five cities.
3.3

Variables

Output This dependent variable is measured by total sales. In the first part of the survey, firms
were asked to report the value of total sales of products and services, including exports. Total
sales of year 2000 are used.
Non-IT capital This variable is measured by the book value of each firm’s fixed assets excluding
IT assets. It includes building, production machinery and equipment, office equipment, vehicles,
and other fixed assets. Non-IT capital is measured in the year 2000.
Labor The firm’s total labor compensation is used to represent its labor costs. Due to the data
limitation, we cannot differentiate between IT labor and non-IT labor. Hence the total labor costs
are used here. The measuring year is 2000.
IT capital IT capital is measured by the book value of all IT assets, including computers,
computer equipment, software, and system integrators. The book value of IT capital in year 2000
is used. We anticipate that IT capital has a positive impact on the firm’s output.
Managerial human capital Managerial human capital is captured by three managerial
characteristics, tenure, the level of education, and the IT application level of home country of the
firm’s general manager. The tenure variable was obtained by asking the respondent “how many
years has the general manager held this position?” The level of education refers to the highest
level of education completed by the general manager. A score of 8 indicates postgraduate
education received by the general manager whereas 1 implies no formal education received by the
general manager. To get the measure for the IT application level of home country, first we
recorded the nationality of the general manager, as reported by the respondent in the survey. Then
we referred to the 2001-2002 Global Information Technology Report published by The World
Economic Forum and obtained the Networked Readiness Index (NRI) for each of the nations that
we obtained1. The NRI is then used to represent the IT application level of the general manager’s
home country.
Controls R&D spending is an important input to the firm’s production. We use the natural
logarithm of R&D spending as a control variable. In addition we also control for the effects of the
industry and city by including a set of dummy variables. In particular, we include nine industry
sector dummies (four for manufacturing and five for service) in the estimation model to allow
industry groups to have different mean levels of output. Similarly, we also employ four indicators
for the five cities to account for the difference in the regional economics.
The descriptive statistics of and correlations between the variables are presented in Table 1
below. In particular we report the distribution of the nationality of the general managers in table
2. From Table 1 we know that on average the general manager had stayed in the position for 4.90
years. Most general managers received an undergraduate level of education (the mode is 6). From
Table 2 we can see that the general mangers in the sample came from 21 different countries or
regions, though most of them were Chinese (76.9%).
1 Since 2001, The World Economic Forum has published the annual Global Information Technology Report to evaluate
national information and communication technology (ICT) strengths and weaknesses. As a unique benchmarking tool,
the report uses the Networked Readiness Index (NRI) to measure the degree of preparation of a nation or community to
participate in and benefit from ICT developments. The NRI is composed of three component indexes which assess the
environment for ICT offered by a given country or community, the readiness of the community's key stakeholders individuals, business and governments, and the usage of ICT among these stakeholders.
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[Insert Tables 1 Here]
[Insert Tables 2 Here]

4

RESULTS AND DISCUSSION

We use an OLS-based hierarchical regression model with Huber-White standard errors to test the
hypotheses. We suspect that the error terms may exhibit heteroskedasticity since the variance can
be influenced by industry sectors or geographic regions. To correct for this we use the
heteroskedasticity-consistent robust standard errors with OLS estimation. The first model only
includes the control variables, i.e., non-IT capital, labor, R&D, industry dummies, and city
dummies. The second model adds IT capital and managerial human capital variables into the
model and estimates the main effects. The third model allows the interaction terms between IT
capital and managerial human capital variables in the model and test the hypotheses based on
their estimated coefficients. Table 3 reports the results of the three regression models.
[Insert Tables 3 Here]
Model 1 is a typical production function of which capital and labor are two mere inputs of the
firm. The output variable is total sales. Both coefficients are positive and significant. Besides, as
expected, R&D spending has a significant and positive effect on production output (b = 0.066, p
< 0.01). Model 2 adds IT capital and three managerial human capital variables as the firm’s new
inputs. Except for tenure, all the variables have positive and significant coefficients. According to
the coefficient of IT capital (b = 0.062, p < 0.01), one percent increase in IT capital will increase
total sales by 0.062%. Likewise, one level increase in the education received by the general
manager will increase the firm’s total sales by another 0.069% (b = 0.069, p < 0.1). In terms of
the IT application level of the general manager’s home country, one unit increase in this variable
will increase the output by 0.224% (b = 0.224, p < 0.01). However, tenure has a negative though
not significant coefficient (b = -0.016, p = 0.20). It seems that longer-tenured general managers
have a negative impact on firms’ output, which is interesting. It is probably because longertenured managers tend to stick to their “old” management style and are hostile to new technology
innovations, which may impair firm performance. This explanation can be partly supported by the
significantly negative correlations between tenure and R&D spending and IT capital (see Table
1).
To our surprise, the results of Model 3 show that none of the interaction terms is statistically
significant. Since service firms use accounting conventions differently from their manufacturing
counterparts (Grant, Jammine, and Thomas 1988), it is warranted to estimate the model for the
manufacturing sectors and service sectors separately to determine if the interaction effects differ
across sectors. Therefore we split the full sample into two parts, one for manufacturing firms and
the other for service firms. Then we run Model 3 in the two sub-samples respectively. The results
are reported in Table 4. In the manufacturing sub-sample, again, none of the interaction terms has
a significant coefficient. In the service firms, however, the interaction between IT capital and
tenure has a positive and significant impact on the output variable, the firm’s total sales (b =
0.010, p < 0.1). Furthermore, the coefficient of the interaction between IT capital and IT
application level is also positive and significant (b = 0.078, p < 0.05). Hence the relationship
between IT capital and firm performance will be stronger if the firm has a longer-tenured general
manager or if the general manager comes from a nation with a higher IT application level.
Hypothesis 1a and 3 are thereby supported in service firms. The interaction between IT capital
and education level is neither positive nor significant, which lends no support to Hypothesis 2.
[Insert Tables 4 Here]

1000

7

Based on the results in Table 4 we note some interesting findings regarding the differences
between manufacturing firms and service firms. For example, we notice that service firms have a
smaller coefficient on non-IT capital (b = 0.380) but a greater coefficient on labor (b = 0.241). To
some extent this may reflect that service firms rely more on human capital while less on ordinary
capital compared to their manufacturing counterparts. This is a valid point given that leveraging
the knowledge embedded in the people is of crucial importance for service firms (Hitt et al.
2001). Another relevant finding is that IT capital has a slightly greater impact on firm output in
service firms (0.068) than in manufacturing firms (0.064). Such a finding can be attributed to the
difference in the information intensity between manufacturing industries and service industries,
which will be discussed further in the next paragraph.
We believe that the findings here contribute to the literature in several ways. First, we find that
certain managerial characteristics do interact with IT capital to affect firm performance. More
specifically, when the firm has a longer-tenured general manager, or when the manager has better
IT knowledge, IT capital can yield more business value. However we do not find any significant
interaction effect of IT capital and education level on firm performance. Since we develop our
hypothesis based on the assumption that to assimilate IT the firm needs better learning capacity,
we suspect that the level of education of the general manger may not be able to capture the
overall learning capacity of the firm. While the absorptive capacity of the top manager is of great
importance for IT assimilation, measures that tap into the aspect of organizational learning
capacity may be more effective to uncover the strengthened relationship. Second, the moderating
effects of managerial human capital on IT business depend on the specific industry context. In
manufacturing firms we do not observe apparent moderating effects whereas the interactions in
service firms significantly have positive effects on firm performance. We believe that to some
extent this phenomenon can be attributed to the difference in the information intensity across
industries. Manufacturing firms and services firms differ greatly in the amount of information
content in their business operations. For example, financial firms are generally thought be much
more information-intensive than manufacturing firms. As IT capital probably has a more
profound effect on information-intensive firms (Im, Dow, and Grover 2001), so will the
interaction between IT capital and managerial human capital.
The findings here also have important managerial implications. First, although tenure of the
general manager may be somewhat counterproductive, its interaction with IT capital does have a
positive effect on firm performance. Longer-tenured managers may be less enthusiastic about
technology innovations, but once the firm has invested a lot in IT capital, the more business
knowledge accumulated along the mangers’ tenure can have a big role in realizing IT business
value. This finding may convince firm managers that their business expertise, especially that
specific to the firm, plays an indispensable part in converting IT capital to business value.
Second, the significant performance effect of the IT application level of the general manager’s
home country (main effect) deserves further consideration. We use the IT application level as the
proxy for the top manager’s IT knowledge. Although it is a coarse measure, we do find that the
main effect is also positive and significant. In other words, IT knowledge of the general manager
can also be an important input to the firm’s output. If the manager comes from an more ITsophisticated country (e.g. the United States, Singapore, etc.), we may expect the firm to have
better performance in terms of its production output.

5

CONCLUSION

The present study bears some limitations which can also be promising opportunities for future
studies. First, we measure performance by firms’ production output rather than profitability. We
believe that the production function framework is appropriate in our research context since we are
using IT capital as our IT-related variable, which is an aggregate measure of all IT assets. To link
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IT capital to profitability, we must address the actual usage concern in our framework (Devaraj
and Kohli 2003), which is not possible for the time being. Therefore we leave this possibility to
future researchers who have more ready data to examine the relationship between IT and firm
profitability. Second, our research sample is a group of Chinese firms, so the generalizability of
the findings is limited. Although we believe that the results will continue to hold in other country
contexts, we encourage interested researchers to adopt data from other countries to test the
proposed relationships. Third, we measure IT knowledge held by the CEO or general manager
indirectly through the IT application level of his/her home country. It is a novel but perhaps less
rigorous measure for the theoretical construct. Hence we encourage future researchers to measure
this construct directly and test the corresponding research hypothesis. Survey instruments may be
required to achieve that goal. Fourth, in the present study we only examine a few most commonly
used demographic characteristics of the CEO or general manager, namely, tenure, education, and
nationality. Future researchers can include other relevant managerial characteristics such as age
and functional track. Age was found to be related to the risk profile of top managers (Hambrick
and Mason 1984) and thus may have some moderating effect on IT value creation. Research has
also shown that CEO functional tracks influence the firm’s innovation strategies (Hambrick and
Mason 1984, Barker and Mueller 2002). Hence we expect CEO functional tracks to have some
interesting effects on IT business value as well.
In conclusion, this study extends the IT business value literature by considering the contingencies
imposed by the firm’s managerial human capital. In particular, we find that certain managerial
characteristics do interact with IT capital to affect firm performance. These effects, however,
depend on the specific context in which the firm is positioned. We find that service firms are
more likely to harvest business value from their IT capital than manufacturing firms in the
presence of complementary managerial human capital. These findings not only enrich the current
research on the contingencies of IT business value, but also provide very practical implications
for managers. Since human capital is often thought to be idiosyncratic to the firm who owns it, an
effective use of this capital and a further effective coupling with technological capital may yield
sustainable competitive advantage for the firm. These advantages are hard to compete away and
thus can ensure the long-term success in firm performance.
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Tables and Figures
Mean

SD

1

2

3

4

5

6

7

8

Sales (1)
9.99
2.24 1.00
Non-IT Capital (2)
8.90
2.51 0.73 1.00
Labor (3)
8.85
2.68 0.53 0.44 1.00
R&D (4)
3.02
3.88 0.46 0.38 0.34 1.00
IT Capital (5)
3.58
3.60 0.34 0.25 0.34 0.42 1.00
Tenure (6)
4.90
3.84 -0.12 -0.03 -0.09 -0.12 -0.13 1.00
Education (7)
5.92
1.16 0.12 0.07 0.09 0.23 0.21 -0.17 1.00
IT Application Level (8)
3.58
0.89 0.30 0.25 0.15 -0.01 0.11 -0.11 -0.18 1.00
Note: Sales, non-IT capital, labor, R&D, and IT capital are in natural logarithms. Coefficients greater than
0.07 (in the absolute value) are significant at the 5% level.

Table 1: Descriptive Statistics and Correlation Matrix

Nationality
Australia
Austria
Brazil
Canada
China
Finland
France
Germany
Hong Kong
Italy
Japan
Korea
Malaysia
Mexico
Norway
Singapore
Spain
Sweden
Taiwan
UK
US
Total

Freq.
6
1
1
6
593
1
1
4
28
2
51
6
4
1
1
6
1
1
35
5
17
771

Percent
0.78
0.13
0.13
0.78
76.91
0.13
0.13
0.52
3.63
0.26
6.61
0.78
0.52
0.13
0.13
0.78
0.13
0.13
4.54
0.65
2.2
100

Table 2: Distribution of the General Managers’ Nationality
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Variable

Model 1

Model 2

Log Capital (non-IT)

0.471***
(15.464)
0.212***
(10.402)
0.066***
(4.323)

0.430***
(13.856)
0.191***
(9.4)
0.055***
(3.398)
0.062***
(4.09)
-0.016
(-1.297)
0.069*
(1.73)
0.224***
(3.7)

Model 3

0.431***
(13.784)
Log Labor
0.191***
(9.41)
Log R&D
0.055***
(3.406)
Log IT Capital (centered)
0.062***
(3.884)
Tenure (centered)
-0.017
(-1.372)
Education (centered)
0.079*
(1.94)
IT Application Level (centered)
0.205***
(3.31)
Log IT × Tenure
0.003
(0.984)
Log IT × Education
-0.009
(-0.866)
Log IT × IT Application Level
0.013
(0.932)
Constant
3.553*** 3.954*** 3.933***
(12.917) (13.373) (13.151)
Adjusted R-squared
0.689
0.706
0.708
N
771
771
771
Note: The dependent variable is the logarithm of total sales. *, **, *** denote 10%, 5%, and 1%
significance levels respectively. The coefficients for industry and city dummies are not shown. In
parentheses are t-statistics.

Table 3: OLS Regression Analysis Using Huber-White Robust Standard Errors
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Variable

Manufacturing

Service

Log Capital (non-IT)

0.451***
0.380***
(12.785)
(6.597)
Log Labor
0.170***
0.241***
(7.714)
(4.976)
Log R&D
0.056***
0.074*
(3.249)
(1.848)
Log IT Capital (centered)
0.064***
0.068**
(3.523)
(2.190)
Tenure (centered)
-0.009
-0.048*
(-0.655)
(-1.847)
Education (centered)
0.075*
0.074
(1.632)
(0.912)
IT Application Level (centered)
0.232***
-0.102
(3.791)
(-0.520)
Log IT × Tenure
0.000
0.010*
(0.025)
(1.647)
Log IT × Education
-0.009
-0.007
(-0.828)
(-0.277)
Log IT × IT Application Level -0.005
0.078**
(-0.336)
(2.193)
Constant
4.803***
4.113***
(14.892)
(7.776)
Adjusted R-squared
0.709
0.616
N
519
252
Note: The dependent variable is the logarithm of total sales. *, **, *** denote 10%, 5%, and 1%
significance levels respectively. The coefficients for industry and city dummies are not shown. In
parentheses are t-statistics.

Table 4: OLS Regression Analysis on Manufacturing and Service Sub-Samples
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